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In high-income countries, the mortality rate for 
children <5 years of age is 1 in 152.[1] In sub-Saharan 
Africa (SSA) the rate is 1 in 9.[1] In 2011, SSA and 
Southern Asia shared 83% of global deaths in children 
<5 years of age.[1] In 2007, the childhood mortality 
rate was 1 in 21 in South Africa (SA).[2] The 2010 Bulletin of the World 
Health Organization lists burns as one of the top five causes of fatal 
urban injuries in SA children.[3] Globally, burn-related deaths account 
for approximately 100 000 deaths per annum.[4] In SA, approximately 
1 300 children die annually as a result of burns.[4]
The Johnson & Johnson Paediatric Burns Unit at Chris Hani 
Baragwanath Academic Hospital (CHBAH), Johannesburg, SA, 
opened in 1995. The unit admits approximately 450 patients per year. 
Before 2009, the unit, including the paediatric burns intensive care 
unit (PBICU), was run solely by the Department of Paediatric Surgery. 
For the surgeons managing the unit, burns were just one of several 
key areas that they were expected to take responsibility for, the others 
broadly divided into neonatal and general paediatric surgery. Record-
keeping before 2009 was imperfect, but there was a perception that 
the mortality due to burns, particularly those involving a total body 
surface area (TBSA) of 10 - 20%, was unacceptably high. An internal 
audit at this point revealed an overall mortality rate approximating 
20%, which was deemed unacceptably high, particularly when 
compared with major burn centres such as the Shriners Hospital for 
Children in Texas, USA (mortality rate 2.7%) and SB Ankara Diskapi 
Paediatric Education and Research Hospital in Ankara, Turkey 
(5.8%).[5,6] This finding prompted negotiations with the paediatric 
intensive care unit with a view to the intensivists taking over the 
intensive care management of all patients admitted to the PBICU. 
This programme in which intensivists became an inclusive part of 
the multidisciplinary team managing burns patients began in 2009. 
In addition, a dedicated burns surgeon was employed, and advances 
in wound care were adopted during the study period. The use of a 
database enabled improved record keeping.
Objective
To investigate the mortality among children admitted to a dedicated 
paediatric burns unit at CHBAH.
Methods
After ethical approval had been obtained, the records of patients 
admitted to the Johnson & Johnson Paediatric Burns Unit, 
CHBAH, were retrospectively reviewed for May 2009 to April 2012. 
After excluding elective readmissions for skin grafts and other 
reconstructive procedures as well as cases with incomplete records, 
1 372 patients were included in the study. Age, gender, mechanism of 
injury and TBSA burned were recorded. The presence of inhalational 
injury was recorded. Autopsy findings and results were unavailable, 
and only the suspected cause of death was recorded. Admission to 
the PBICU, either initially or during the course of the hospital stay, 
was noted.
The mortality rate for each year was determined. Mortality in 
the paediatric burns general ward and the PBICU was calculated 
separately. The overall mortality was then determined. Median ages 
of children admitted to the general ward and the PBICU and of 
those who died were calculated. Age groups (years) were categorised 
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as follows: 0 - 1, 1 - 3, 3 - 5 and 5 - 10. 
The cause of the burn injury was classified 
as hot water, flame or other, the latter 
including electrical burns, surface contact 
burns and various other liquid burns (e.g. 
tea, coffee and oil). The TBSA burned was 
determined using a Lund-Browder chart. In 
this regard, there were often discrepancies 
between the assessment of the admitting 
doctor in casualty and the treating team in 
the unit. The assessment in the unit was 
taken to be correct, as this was a consensus 
decision by several staff including surgeons, 
intensivists and nurses. Simple erythema 
was not included as part of the TBSA. The 
TBSA was categorised as follows: 0 - 10%, 
11 - 20%, 21 - 30%, 31 - 40%, 41 - 60% and 
>60%. Specific mortality rates for gender and 
the subgroups of age and TBSA were also 
determined for each year of the study period. 
The Cochran-Armitage test for trends was 
used to determine the significance of the 
trends over the 3-year period. The z-test 
for proportions was used to determine the 
significance of the difference in mortality 
between male and female patients admitted 
to the unit. A statistician assisted with the 
statistical analysis of the data.
Results
Including all children ≤10 years of age, 
1 372 patients, of whom 754 (55.0%) were 
male, were admitted to the unit during the 
study period, 283 having been managed in 
the PBICU. Table 1 shows the admissions to 
and deaths in the unit, further subdivided 
into the general ward and the PBICU, for the 
3-year study period. The median age of all 
patients admitted to the unit was 4.1 years, 
while the median age of those admitted to 
the PBICU was 3.0 years. Children aged 
≤5 years comprised 63.0% of the total 
admissions. The median age of the patients 
who died was 3.0 years.
The vast majority of admissions were of 
children with hot-water burns (n=1 049, 
76.5%). Flame burns were the second leading 
cause of burn injuries (n=299, 21.8%). 
Electrical burns, contact burns and burns 
from liquids other than water together 
accounted for 1.8% of all admissions to the 
unit. The standardised mortality for the 
respective mechanisms of injury for the 
study period is shown in Table 2.
Nineteen patients were admitted with 
inhalational injury, all to the PBICU. Of 
these, 17 died (Table 3). There were 109 
deaths during the 3-year period, giving an 
overall mortality rate of 7.9%. Of these deaths, 
85.3% occurred in the PBICU (Table 4), 
the remaining 14.7% occurring in the ward. 
The majority of deaths occurred in younger 
children. There was an inverse relationship 
between age and mortality (Fig. 1). Of the 
deaths, 50.4% were in children ≤3 years of 
age, while 90.8% of deaths were in children 
≤5 years of age (Fig. 2). The standardised 
mortality according to TBSA is shown in 
Fig.  3. During the study period, no child 
with a burn injury ≥60% TBSA survived. The 
mortality rates since 2009 are shown in Fig. 4.
Discussion
Reported rates of burn mortality are highest 
in the first 3 years of life, decreasing and 
reaching a nadir in adolescence, after 
which they start to increase again. This 
concentration of burn injury and mortality 
among infants and toddlers occurs across 
SA’s population groups. Mortality as well 
as injury rates are higher in males than in 
females.[4] This male preponderance is not 
limited to SA and other low- and middle-
income countries (LMICs). A large Euro-
pean systematic review published in 2010 
found a 60% male predominance among 
burn victims aged <16 years.[7] According to 
the National Injury Mortality Surveillance 
System, the childhood mortality rate for 
burns in SA in 2001 was 14.1%, with the 
majority of deaths occurring in children <6 
years of age.[4]
Several decades ago, TBSA burns of >80% 
were considered uniformly fatal, particularly 
in the elderly and in very young children. 
With improvements in resuscitation, inten-
sive care and understanding of the patho-
physiology of burns, the mortality has 
significantly improved. In 1998, the Shriners 
Institute showed a mortality rate of 33% for 
massive burns (TBSA >80%) in patients aged 
6 months - 17 years. They cited lower age, 
larger burn size, the presence of inhalation 
injury, delayed intravenous access, lower 
admission haematocrit, lower base deficit on 
Table 1. Admissions
Year
May 2009 - April 
2010
May 2010 - April 
2011
May 2011 - April 
2012 Total
W I P W I P W I P W I P
Admissions, n 322 71 393 318 96 414 449 116 565 1 089 283 1 372
Deaths, n 9 37 46 4 30 34 3 26 29 16 93 109
Mortality, % 2.8 52.1 11.7 1.3 20.8 8.2 0.7 22.4 5.1 1.5 29.3 7.9
W = paediatric burns general ward; I = PBICU; P = paediatric burns unit (W + I).
Table 2. Mechanisms of burn injury
Mechanism Admissions, n Deaths, n Standardised mortality, %
Hot water 1 049 79 7.5
Flame 299 28 9.4
Other 24 2 8.3
Table 3. Inhalational injury
Year
1 2 3 Total
Inhalation 
injury, n
7 10 2 19
Alive 0 1 1 2
Dead 7 9 1 17
Inhalation 
mortality, %
100.0 90.0 50.0 89.5
Table 4. Percentage of overall deaths 
that occurred in the PBICU
Year
1 2 3 Total
% of total 
deaths that 
occurred in 
PBICU
80.4 88.2 89.7 85.3
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admission, higher serum osmolarity at arrival, sepsis, requirement 
for inotropic support, platelet count <20 × 109/L and ventilator 
dependency as significant predictors of mortality.[8] In 2001, the 
same institute showed that children aged <3 years have an increased 
mortality risk, whether or not they have an additional inhalational 
burn injury.[9] The hypothesis that very young children are at 
increased risk was further backed up by a large multicentre study 
in 2006 that reviewed 12 000 children from 43 burn centres across 
the USA. The authors concluded that there is strong evidence that, 
when comparing children based on burn injuries of similar size and 
aetiology, children aged <4 years are at substantial risk for death 
compared with their older counterparts.[10]
We compared our overall mortality rate with rates for various 
institutions around the world (Table 5).
Our overall burn mortality is lower than that in institutions 
from other LMICs, but higher than that in the SB Ankara Diskapi 
Paediatric Education and Research Hospital in Turkey, an upper 
middle-income country, and the Shriners Hospital for Children 
in the USA, a high-income country. While we believe that this 
comparison is useful to see where we feature in the global picture, we 
understand that the various overall mortality rates may be influenced 
by many factors, including resources and admission criteria.
The majority of our patients had thermal injuries caused by hot 
water (76.5%). The problems associated with low socioeconomic 
status, poor living conditions and their correlation with thermal 
injuries in the SA setting have been well documented.[13] The next 
most common burns were due to flame injuries (21.8%). Electrical 
injuries and contact burns made up a very small percentage of our 
admissions. There was no significant difference in the standardised 
mortality for the different mechanisms of burn injury (z-test for 
proportions) (Table 2).
Fifty-five percent of patients admitted during the study period 
were male. While the mortality in female patients was higher than 
that in their male counterparts (8.7% v. 7.3%), this difference was 
not significant (p=0.31; z-test for proportions). This is in contrast 
to the national population injury mortality in the SA setting, where 
the mortality rate for male children was found to be significantly 
higher than that for female children.[4] Inhalational injury was a 
significant risk factor for mortality, 17 of 19 patients admitted with 
an inhalational injury having died. Although our overall mortality 
decreased significantly during the 3-year study period (p=0.0002; 
Cochran-Armitage test for trend), there was no significant 
decrease during this time in the trend of mortality of patients 
who sustained inhalational injuries (p=0.07; Cochran-Armitage 
test for trend). Another vulnerable subgroup was children aged ≤5 
years. We observed a decreasing trend in mortality with increasing 
age (Fig. 1), also noted in the literature.[4] Children aged ≤5 years 
comprised 63.0% of total admissions and 90.8% of total deaths 
(Fig. 2). Patients requiring admission to the PBICU have a greatly 
increased mortality compared with those admitted to the ward 
(29.3% v. 1.5% chance of dying), with 85.3% of deaths occurring 
in the PBICU setting. The change in this trend over the 3-year 
study period was not significant (p=0.24; Cochran-Armitage test 
for trend). The fact that more severely injured patients are being 
admitted to the PBICU accounts for the significantly higher 
mortality in this environment. However, it is concerning that 16 
patients (mortality 1.5%) died during their admission to the ward. 
These deaths were either truly unexpected or the patients were 
inadequately assessed and incorrectly admitted to the general 
ward instead of the PBICU. While we have seen a decreasing trend 
in the number of ward deaths over the 3-year study period, this 
decline was not significant. This potentially incorrect assessment 
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or underassessment of burn injuries is an 
area that we should improve on.
The mortality of patients admitted to 
our unit increased steeply once the TBSA 
burned rose to >30%. While massive burns 
(TBSA  >60%) were uniformly fatal during 
the study period, we have had two survivors 
subsequently.
Numerous major changes have taken 
place in the unit since the commencement of 
the study. These have included improvement 
in human resources with the introduction 
of paediatric intensivists, a dedicated 
burn surgeon, and increased numbers of 
junior and mid-level trainees. Since their 
introduction, the paediatric intensivists 
manage all patients admitted to the PBICU. 
All outside referrals to the PBICU are 
discussed with the paediatric intensivist, 
as are patients admitted to the PBICU 
from casualty after they have initially been 
assessed and resuscitated by the surgical 
registrar. The intensivist sees all patients 
admitted to the PBICU at least twice a day, 
and also assists with the management of 
certain patients admitted to the paediatric 
burns general ward. This includes patients 
awaiting intensive care unit beds, assistance 
with antimicrobial coverage and fluid 
management, and any patient the surgical 
team may be concerned about. Improved 
availability and usage of dressings and a 
perceived general trend towards earlier skin 
coverage have occurred. Since 2009, there 
has been a significant decline in the overall 
mortality rate (Fig. 4) (p=0.0002; Cochran-
Armitage test for trend), with mortality 
during the final year of the study period being 
similar to those in high-income countries. It 
is our opinion that this significant decline is 
largely due to the above changes.
Unfortunately we did not document 
time taken from admission to achieving 
skin coverage in this data set, but this 
will be documented in the future. Clean 
burn wounds with a TBSA >10% up to a 
depth of superficial partial thickness have 
increasingly been covered with Biobrane 
and Acticoat dressings within the first 24 
hours after burn injury. We have also tended 
towards earlier skin coverage for wounds 
that would take >2 weeks to heal. Where 
there was sufficient donor skin on the 
patient, early split-thickness skin grafting 
was used. If necessary, the skin was meshed 
up to a ratio of 3:1. If meshing the skin did 
not give sufficient skin coverage, attempts 
were made to procure cadaver donor skin. 
We have found cadaver donor skin to be 
very useful. In the majority of our patients, 
the cadaver skin sloughs between days 10 
and 14. The underlying wound can then 
be skin grafted using healed donor skin 
sites. Occasionally the underlying wound 
had begun to epithelialise, negating the need 
for further skin grafting. More rarely, the 
cadaver skin had taken completely.
Our challenges in managing massive burns 
(TBSA >60%) and paying special attention to 
children aged <5 years are clear. Significant 
improvement in the management and out-
come of children admitted with TBSA 
burns of 30 - 60% is also required. There are 
currently two ongoing studies in our unit 
directly addressing: (i) the impact of paediatric 
intensivists on our unit; and (ii) the impact of 
specific dressings on specific populations.
Conclusion
The mortality rate in the Johnson & Johnson 
Paediatric Burns Unit at CHBAH is 7.9%, 
having declined significantly over the 3-year 
study period, and is lower than that quoted 
in institutions from other LMICs. Age ≤5 
years, the presence of inhalational injury, 
TBSA >30% and admission to the PBICU were 
significant risk factors for mortality. We believe 
that other burn centres in SA should pay 
special attention to these at-risk populations. 
In particular, a lower threshold for admission 
to the PBICU and the early involvement of a 
paediatric intensivist is recommended.
The importance of the multidisciplinary 
team in the management of burns is widely 
known.[14] Advances in wound care and 
skin coverage continue. Our challenges lie 
in understanding how best to implement 
these advances in a resource-constrained 
environment, and more importantly 
to ensure that the changes implemented 
translate into improvements in patient 
care. If these challenges are successfully 
met, our long-term goal of achieving and 
sustaining the standards achieved by major 
international paediatric burn centres may 
be realised.
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Table 5. Comparison of overall mortality with that published by other institutions
Institution Mortality, %
Chris Hani Baragwanath Academic Hospital Paediatric Burns Unit,  
May 2009 - April 2012 (the present study)
7.9
University of Lagos State University Teaching Hospital, Lagos, Nigeria, 2004 - 2008[11] 29.9
Department of Plastic and Reconstructive Surgery, Motahari Burn Hospital, 
Tehran University of Medical Sciences, Tehran, Iran, 2005 - 2009[12]
10.6
Shriners Hospital for Children, Texas, USA, 1989 - 2009[5] 2.7
SB Ankara Diskapi Paediatric Education and Research Hospital, Ankara, 
Turkey, 1998 - 2006[6]
5.8
